Targeted therapy in advanced non-small-cell lung cancer.
Molecularly targeted therapies have recently expanded the options available for patients with advanced non-small-cell lung cancer (NSCLC). Two cancer cell pathways in particular have been exploited, the epidermal growth factor receptor (EGFR) and the vascular endothelial growth factor (VEGF) pathway. The former has emerged as a key regulator of cancer cell proliferation and invasion, and several EGFR inhibitors have been developed. Erlotinib, a small-molecule inhibitor of the EGFR intracellular tyrosine kinase, has been found to improve survival compared with placebo in previously treated patients with advanced NSCLC and is Food and Drug Administration (FDA)-approved in this setting. Clinical and molecular predictors of response to erlotinib, such as a history of never smoking and EGFR gene mutation or amplification, are presently being evaluated to select patients for earlier therapy with erlotinib. Additional EGFR inhibitors are also being examined in randomized trials. The VEGF pathway, a key mediator of angiogenesis, has become an attractive target in multiple malignancies, including lung cancer. Bevacizumab, a monoclonal antibody to VEGF, received FDA approval for use in advanced non-squamous-cell NSCLC in 2006 after a phase III trial reported a significant survival advantage when bevacizumab was added to standard first-line chemotherapy. Small-molecule inhibitors of the VEGF receptor tyrosine kinase, such as sunitinib and sorafenib, have also shown promise in phase II trials and are being further investigated in phase III studies. Because preclinical data suggest a synergistic effect when VEGF and EGFR inhibitors are combined, the concurrent use of erlotinib and bevacizumab has additionally been evaluated in a phase II trial, with encouraging early results suggesting at least equivalent activity to standard salvage chemotherapy, with less toxicity. Several other novel agents are being examined, including inhibitors of histone deacteylases and the 26S proteosome. Research efforts are currently focusing on tailoring such therapies according to predictive clinical and molecular markers.